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Abstract: The article discusses the problem of controlling the degree of intensification of the absorption process of NH 3
purified brine and CO 2 ammoniated brine in the technology of soda ash production. It is known that the aforementioned gases
upon contact with brine the reaction proceeds with liberation of a considerable quantitative via heat. Increasing temperatures s
lead to reduced NIJ output and finished products. Timely control of the withdrawal requires maintaining the degree of
intensification of the heat exchange process at a certain level while maintaining the ratio of the absorption and cooling zones of
the absorption tower. To intensify the heat transfer process, an efficient pipe with smoothly outlined diaphragms inside and
similar grooves outside with different pitches of placement of spiral turbulators obtained by rolling is used. The experiments were
carried out in the transitional region of the fluid flow with a change in the pitch of the turbulators h / S = 0.0091-0.08, and the
depth of the grooves S / D = 0.7-7.0. Based on experimental studies on heat transfer inside and outside the pipes, the main
regularities have been revealed for the flow of water inside the pipes and gas-liquid flow outside. Experimental data showed the
intensification of heat transfer depending on the pitch of the turbulators by 2.2-2.9 times and in the annular space 1.8-2.05 times
as compared with a smooth pipe. By summarizing the experimental data, criterion formulas are derived for calculating the degree
of heat transfer intensity both in the channels and in the annular space. Based on the obtained data on the heat transfer
coefficient, the heat transfer coefficient s was calculated and presented in the form of a graph K = f (S / D , Re). Analysis of figure
1 shows the presence of a region of maximum values of the heat transfer coefficient for all Reynolds numbers of the transition
region of fluid flow , which falls in the interval S / D = 1.0-1.4 .
Keywords: absorption, heats and , turbulizer, management, intensification, heat transfer, heat exchange surface
optimum mind.

Introduction.
In chemical technology, absorbers are often used, for which the problem of heat removal and control
of its intensity is of paramount importance.
The tightening of the requirements for the characteristics of absorption columns existing in the world
and domestic practice encourages designers of refrigeration zones, including developers of column
equipment, to look for optimal design solutions and introduce new physical principles that contribute to
improving the indicators of thermal and energy efficiency, compactness, reliability and other indicators of
devices. Soda ash is one of the most demanded chemical products and the demand for it all over the world
is kept at a high level, there is a shortage of these products on the market, their prices are constantly
growing. The efficiency of absorption processes in soda ash technology is directly related to the
intensification and control of the brine cooling process and mixing of the gas and liquid phases [1, 2] .
It is known that untimely removal of the heat of reaction leads to a deterioration in the mass transfer
process, as a result of which the temperature in the column rises, and a significant decrease in the yield of
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the finished product occurs [1]. A feature of the columns is that this type of apparatus allows you to assemble
a device for removing the heat of reaction inside the apparatus, and in addition to being compact, it
intensifies the processes of heat exchange and mixing. Improving the contact of the liquid and gas phases
leads to an increase in the mass transfer process, and hence to an increase in the yield of the finished product.
One of the ways to compare the results of experimental studies is to intensify heat transfer and reduce
the required heat exchange surface of tubular-lattice packings, which makes it possible to increase the
absorption part and reduce the heat exchange part of the column apparatus [1, 2].
The main methods of heat transfer intensification are [2, 3]: impact on the microstructure of the
medium flow by the shape of the heat exchange surface; impact on the micro- and macrostructure of the
flow by additional roughness turbulization; an increase in the heat exchange surface area from the side of
the working medium with a low heat transfer coefficient; mechanical action on the heat exchange surface
(vibration, pulsation, etc.); impact on the flow by a field (electromagnetic, acoustic); injection or suction of
the working medium through a permeable heat-transfer surface; adding solid particles or gas bubbles to the
stream.
In the case of an uninterrupted flow of a coolant under conditions of formation of Taylor-Görtler
vortices on a curved surface, a significant intensification of heat transfer is observed [4 - 11].
In order to intensify the heat exchange during the flow of liquids in the channels and the annular
space of pipes with smoothly outlined turbulators inside and corresponding grooves outside, experimental
studies were carried out on 4 pipes with different spacing of the above turbulators. The analysis of the results
showed that the intensity of heat exchange depends on the flow regime, the pitch of the pipes, the depth of
the grooves outside and the protrusion of the turbulators inside the pipes, and an intensification of 2.2-2.9
was achieved [12] with the flow of liquids in the channels and 1.92-2,05 times when washing tubular-lattice
nozzles with a gas-liquid flow [13] .
MAIN PART.
By summarizing the experimental data on the intensity of heat transfer during the flow of a viscous
fluid in the annular space, the following criterion formula was derived [14] :
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Formula ( 1 ) is valid in the interval of the Reynolds number Re=(0,23-0,98)104, S/D=0,21-2,0
and h/S=0,017-0,095. The formula error does not exceed ± 7.3%.
In FIG. 1 shows the results of experimental studies on the effect of the pitch of the spiral grooves on
the heat transfer coefficient from brine to water on tubular-lattice nozzles.
The analysis of the obtained results shows that in the initial period there is an increase in the
numerical values of the heat transfer coefficient K with an increase in the pitch of the S/D of the spiralrolled turbulators, and then a decrease occurs [15] .
So, with Re = 3700 and the placement step S/D = 0.88, the value of the heat transfer coefficient K =
670.7 W / m 2 K, for S/D = 1.0 the value of the coefficient K = 711.9 W/m 2 K, for S/D = 1.14 the value
of the coefficient K = 721.5 W/m 2 K and, finally, for S/D = 1.4 the value of the coefficient K = 710.0
W/m 2 K.
As you can see the sharp increase in the value of the coefficient K stops when the value S / D 1.4
is reached and then gradually decreases. A similar pattern was recorded for all values of the Reynolds
number of the transition region of the flow, i.e. from Re = 2500 to 9800. Intensification of heat transfer in
the channels is always carried out by means of devices that give an additional impulse to the fluid flow.
The most indicative is the dependence of the required surface F on the pitch of the spiral turbulators
for different values of the Reynolds number (Fig. 2). It can be seen that the function F = f (S/D) initially
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has a falling character, and upon reaching the placement step S/D = 1.0, the decrease stabilizes and in the
interval S / D = 1.0-1.4 has the lowest values of the required heat transfer surfaces. Then, starting with a
value of S/D > 1.4, the numerical values of the required surface smoothly increase, which is due to the
attenuation of the vortices formed by the turbulator.
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Fig. 1. Influence of the pitch of the S/D turbulators on coefficient K when removing the heat of reaction with water.
△ - Re = 2320; ○ - Re = 3000; ⁎ - Re = 3700; □ - Re = 4800.
- - Re = 5500; ▲ - Re = 7100; ◑ - Re = 8 800; ◇ - Re = 9800.

A comprehensive analysis of the experimental data made it possible to reveal that the turbulence of
the fluid flow is an important parameter that significantly affects the intensity of heat transfer. In such
designs of heat exchange tubes, the degree of flow turbulence is a function of the geometric parameters of
the turbulators. However, in any case, the application of turbulators on the pipe is associated with energy
costs, i.e. in this case, the application of smoothly outlined local resistances (turbulators) in the form of
spirally rolled grooves on the outside and protrusions on the inside to impart translational and rotational
motion to the coolant flow. Naturally, the device should be streamlined, i.e. if possible, be along the
direction of flow or at a slight angle and have low values of the drag coefficient. From this point of view,
spiral-rolled turbulators are the most optimal, since in addition to the location of the projections at an angle,
they are smoothly outlined. This design has undeniable advantages and hydraulic resistances are relatively
small.
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The outer grooves of the spirally rolled pipes and the relative position of the tube stack relative to
each other
create ordered and organized vortex flows that serve as a source of additional
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turbulence and make a significant contribution to the intensification of the heat transfer process. This is
especially important for tubular-lattice packing of column apparatus, in which chemical processes take place
during phase contact and are accompanied by the release of a large amount of heat. In addition, pipes with
spiral turbulators provide efficient mixing and an increase in the rate and removal of the heat of reaction ,
which is directly proportional to the quality and quantity of products obtained and increases the possibilities
for control purposes .
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